In vivo gene transfer of CD40 ligand into colon cancer cells induces local production of cytokines and chemokines, tumor eradication and protective antitumor immunity.
The interaction between CD40 ligand (CD40L, CD154) and its receptor CD40 on antigen-presenting cells, is essential for the initiation of cell-mediated and humoral immune responses. In this study, we investigated the antitumor effect of in vivo gene transfer of CD40L to tumor cells using an adenoviral vector (AdCMVmCD40L) in a murine CT-26 colon cancer model. We found that injection of AdCMVmCD40L caused tumor regression in a dose-dependent manner. A complete regression of tumor was observed in 81% of mice treated with 10(9) p.f.u. of AdCMVmCD40L. The antitumor effect induced by CD40L was mediated by CD8+ T cells and was associated with the generation of tumor-specific cytolytic T lymphocytes (CTL). Animals that eradicated the tumor were protected against tumor cell rechallenge, and both CD4+ and CD8+ T cells were involved in specific protective immunity. Treatment with AdCMVmCD40L in one tumor nodule also caused complete regression of established tumors at distant sites. The antitumor effect elicited by AdCMVmCD40L was associated with the intratumoral production of IL-12 and IFN-gamma and with an increased intratumoral expression of chemokines such as MIP- 1alpha, MIP-1beta, MIP-2, RANTES, and eotaxin. These data demonstrate that intratumoral injection of AdCMVmCD40L induces a powerful cascade of chemokines and cytokines in the tumor mass and stimulates an efficient antitumor immunity leading to regression of established colon cancer and protection against tumor cell rechallenge.